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In This IssueNoncollagen Mutation in Brittle Bone Disease
PAGE 291
Osteogenesis imperfecta, or brittle bone disease, can be caused by mutations in the type I collagen genes. Collagens un-
dergo several types of posttranslational modifications, including prolyl 3-hydroxylation. Here Morello et al. provide evi-
dence that Cartilage Associate Protein (CRTAP), which copurifies with a collagen prolyl 3-hydroxylase activity, is involved
in osteogenesis imperfecta. Loss ofCrtap in mice disrupts hydroxylation of a target proline in collagens and leads to severe
osteoporosis. Moreover, CRTAP mutations are associated with brittle bones in patients with a spectrum of mild to severe
recessive osteogenesis imperfecta. Hence, altered CRTAP function and prolyl 3-hydroxylation can contribute to connec-
tive tissue disease.
A New Receptor for Varicella-Zoster Virus
PAGE 305
Varicella-zoster virus (VZV) causes chickenpox and shingles. Now Li et al. find that insulin-degrading enzyme (IDE) binds to
the extracellular domain of VZV glycoprotein E, which is required for virus infectivity. Furthermore, IDE was shown to be
a receptor for cell-free and cell-associated VZV. Downregulation of IDE by siRNA, or blocking IDE by antibody or bacitracin,
inhibited VZV infection. Cell-to-cell spread of virus was also reduced by blocking IDE. Transfection of cells impaired for VZV
infection with an IDE-expressing plasmid enhanced infection. Numerous herpesviruses encode glycoprotein E homologs,
and this is the first receptor identified for glycoprotein E.
UnFERLIN’ a New Mechanism in Deafness
PAGE 277
In the hearing organ ofmammals, inner hair cells (IHCs) transduce sound stim-
ulation into receptor potentials. Several genes in human deafness have been
shown to disrupt the structure of IHCs. However, Roux et al. now show that
in human deafness caused by the mutation of the DFNB9 gene, the IHCs are
still intact. Instead, hearing loss results from a defect in synaptic transmission
at the IHCsynapse. DFNB9encodes otoferlin, amember of a family of proteins
that have been proposed to trigger membrane fusion processes. The results
elucidate a previously unknown pathophysiologal process causing human
deafness and indicate a new function for a member of the ferlin family.
Sigma Factor Goes Solo
PAGE 317
The RNA polymerase (RNAP) holoenzyme consists of the five core enzyme
subunits plus a sigma factor (s), which confers specificity for RNAP binding
to promoters. Neither the exact function of s nor the importance of core
RNAP in modulating its function are well understood, due to the fact that s
has always been investigated in the context of RNAP. Here, Hsu et al. identify
a Bacillus subtilis s mutant that is capable of specific binding and melting of
promoter DNA in the absence of core RNAP. These results not only improve our overall understanding of s function but
fundamentally change models for how RNAP programs s to recognize promoters.
Chaperone Catch and Release
PAGE 329
hsp90 is a ubiquitous molecular chaperone that plays a fundamental role in both general protein folding and in the produc-
tion and regulation of a many proteins involved in cell signaling, proliferation, and survival. Using a combination of electron
microscopy and x-ray crystallography, Shiau et al. describe structures of full-length HtpG, the Escherichia coli hsp90
ortholog. They reveal dramatic nucleotide-dependent structural rearrangements, from an open conformation in the
nucleotide-free state that is accessible to client proteins, to a compact ADP-bound state. These results suggest a general
mechanism by which nucleotide binding and hydrolysis control the binding and release of hsp90 client proteins.
Peering into PP2A Function
PAGE 341
Protein Phosphatase 2A (PP2A) is a tumor suppressor that is involved in many important cellular functions. Xing et al. now
reveal protein crystal structures of the PP2A core enzyme, comprising the scaffolding and catalytic subunits, bound to the
inhibitors, okadaic acid, and microcystin-LR, which are known to induce tumor formation. These structures, together with
biochemical analyses, reveal significant insights into PP2A function and serve as a framework for deciphering the diverse
roles of PP2A in cellular physiology.Cell 127, October 20, 2006 ª2006 Elsevier Inc. 227
Mgm’sGrandRole inMitochondrialMembraneFusion
PAGE 383
Becausemitochondria are composed of twomembranes, fusion and division pose a unique
problem. Although outer and inner membrane fusion events are coupled in vivo, studies
in vitro show that they are separable and mechanistically distinct. In yeast, mitochondrial
membrane fusion requires two dynamin-related proteins, Fzo1 andMgm1, and outermem-
brane fusion requires trans interactions of Fzo1. Here, Meeusen et al. show that trans inter-
actions ofMgm1 are required to tether and fuse inner membranes and also tomaintain cris-
tae structures. These findings demonstrate that Mgm1 plays a role distinct from Fzo1 and
provides a new perspective as to why mutations in the human orthologs of Mgm cause
different neurodegenerative diseases.
How TCR Meets Its Transmembrane Teammates
PAGE 355
Interactions among the transmembrane (TM) domains organize the assembly of the T cell receptor (TCR)-CD3 complex and
are essential for communicating ligand binding to the cell interior. HereCall et al. report the atomic-resolution NMRstructure
of the membrane-embedded portion of a critical signaling component of the TCR-CD3 complex, the zz homodimer. Two
aspartic acids create a single structural unit at the zz interface that is stabilized by extensive hydrogen bonding, and there
is evidence for structural water molecule(s) within close proximity. This structural unit, representing only the second trans-
membrane dimer interface solved to-date, serves as a paradigm for the assembly of all modules involved in TCR signaling.
PDI Gets Peptide into the MHC Groove
PAGE 369
ActivatedCD8+Tcellsdiscriminate infectedcells fromnormalselfby recognizingMHCclass I-boundpeptideson thesurfaceof
antigen-presentingcells. Peptide loading ontoMHCmustbe tightly regulated toensure adequateTcell responseswhile avoid-
ing misguided attacks. Park et al. show that protein disulfide isomerase (PDI), an enzyme critical for correct protein disulfide
bond formation, functions as part of the peptide-loading complex to control optimal peptide loading by regulating the redox
state of disulfide bonds in the MHC peptide-binding groove. Moreover, human cytomegalovirus inhibits T cell recognition by
promoting PDI degradation, verifying the functional role of peptide editing in the control of intracellular pathogens. These
findings reveal a mechanism by which thiol-based redox reactions regulate antigen processing and presentation.
PGC-1 Rallies against ROS
PAGE 397
The PGC-1 coactivators are powerful stimulators of mitochondrial biogenesis and respiration. However, increased mito-
chondrial activity could lead to elevated production of reactive oxygen species (ROS), thereby affecting normal cellular
functions. St. Pierre et al. now show that the PGC-1 coactivators also activate ROS-detoxifying enzymes, thus protecting
cells against oxidative insults. Indeed, in mice lacking PGC-1a, the brain is more sensitive to oxidative stress than that of
wild-type mice. Furthermore cells expressing elevated levels of PGC-1a are better protected against oxidative stress. This
study reveals an important role of the PGC-1 coactivators as protectors against oxidative stress and neurodegeneration.
Chinmo Sets Cell-Fate Timing
PAGE 409
During neural development, progenitor cells often generate distinct subtypes of neurons in
an invariant temporal sequence. However, how this timing is determined is not well under-
stood. Here, Zhu et al. show in Drosophila that the BTB-zinc finger protein Chinmo is more
abundant in neurons born at early developmental stages than in those born at later stages.
The authors provide evidence that a temporal gradient of Chinmo specifies the order of
cell-fate determination in the developing nervous system of Drosophila.
A Gut Reaction to Microbes
PAGE 423
The microbe communities in the guts of zebrafish and mice share six bacterial divisions, although the specific bacteria
within these divisions differ. Here, Rawls et al. test how factors specific to a particular host shape the structure of the mi-
crobial community. Reciprocal transplantations of these microbiotas into germ-free zebrafish and mouse recipients reveal
that communities are assembled in predictable ways. Although the transplanted community has the lineages found in its
community of origin, the relative abundance of the lineages changes to resemble the composition normally present in
the host’s gut. Thus, differences in community structure between zebrafish and mice arise in part from distinct selective
pressures imposed within the gut habitat of each host.Cell 127, October 20, 2006 ª2006 Elsevier Inc. 229
